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NRSC-R33

FOREWORD

NRSC-R33, High-speed Subcarrier (Digital) HSSC Laboratory Test Report, is the first of three test reports
submitted to the NRSC'’s High-Speed FM Subcarrier (HSSC) Subcommittee. Three digital FM subcarrier
systems were evaluated during these tests—DARC (submitted by Digital DJ, Inc.), STIC (submitted by
Mitre Corporation), and HSDS (submitted by Seiko, Inc.). The co-chairmen of the HSSC Subcommittee
at the time of the submission of NRSC-R33 were Michael Rau and David Kelly. The NRSC Chairman at
the time of the submission of NRSC-R33 was Charles Morgan.

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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Proponent System Test Results

Spectrum Analysis Plots on
Main channel audio during 30 seconds of silence from
DAT Tape Logs under various operating conditions
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Summary of FFT Plots

Contents:
The next 12 pages have a summary of the High Speed DAT test tape logs with minor operator

comments.

This is followed by the plots themselves, numbered for each tape track.

Process overview
The FFT engine was cleared, reset and started 3 seconds into the 30 silence period on each track

and stopped during the last | second. The composite peak energy seen across a DC to 25 KHz
spectrum was captured and the result plotted. The device was set to bin this space into 400 equal
spaced samples (providing a frequency resolution of 62.5 Hz). During this run, the operator
listened to the output and observed the spectrum for any abnormal change in energy. If such was
seen, an attempt was then made to get a “close up” of the time or spectrum of interest.
Additional spectrum plots are provided in these cases.

General Comments A

The number of each trace is found by looking at the tape number on the plot (example:
HS40800) and the track ID marked next to each trace. In general the references plots will be the
bottom trace, while proponents traces will be above. The same general format of working with
proponents in an A-B-C order followed by C-B-A was followed on the plots. Observe caution
in reading the plots to avoid confusion of proponents.

The general format of the plots is from DC to 25 KHz of recovered left channel from the DAT
tape plotted over a 100 dB dynamic range. When multiple plots are taken, they are moved
upward by a 20 dB offset and plotted to the same scale and dynamic range. This was done for
ease of comparison, the settings on the instrument are identical in each case.

The plots represent the peak amount of spectral energy seen at each frequency (normalized to a
C/No of 1 Hz). The noise of the combined DAT tape player and ambient was found to be over
20 dB less then the noise floor of the recording. Analysis was performed in the lab with other
equipment turned off to preserve the greatest dynamic range. We conclude that the range of data
was not compromised by the DAT player or any other noise sources in the lab environment.

Comments on the Findings

The vast majority of these plots are uninteresting. This suggests that in the case of silence, the
three proponent systems do not cross talk onto the main channel in any significant way. More
specifically - that they do not as a rule impinge in any different way from one another.

In a few of the plots buzzes and whistles were heard, or pops occurs. This occurs during
multipath fading as expected. The spectrum of such and event tends to chaotic in nature -
generally increasing the noise floor rather then having distinct spectral energy. This is the most
common difference which can be seen in the tapes.



DIGITAL SUBCARRIER to HOST ANALOG
TEST D

Compatibility Baseband Recordings

A total of 156 two minute compatibility DAT recordings were made from the stereo audio outputs of the five
compatibility receivers. Of the total (156), 57 recordings were without multipath, test D-1. Test D-2 is the remaining

99 tests with multipath.

The test audio was timed to the multipath simulator 27 second Rayleigh cycles. Four cycles (segments) were recorded
for each test. The first three audio segments were selected form the EBU SQAM CD. The third segment was silence.
A reference recording (without proponent) was made for each test group.

For the multipath tests the multipath simulation is started by a cue from the DAT recording.

Each test was evaluated by the lab staff (EO&C) using the scale in Table 3.

Table 1. Audio Segments

Segment Segment Description
1 Abba

2 Female Speech

3 Violin

4 Silence

Table 2. Receivers and Multipath Scenarios Used

Number | Type Make Urban Urban’ Rural Fast | Terrain
Slow Fast Obstructed

1 Auto Delco X X X X

2 Highend Hi-Fi Denon X

3 Blaster Panasonic X

4 Competitive Hi-Fi Pioneer X

5 Auto Ford X X X X




Table 3. EO&C rating scale
Rating Scale
3 Much Worse
-2 Worse
-1 Slightly Worse
0 The Same
1 Slightly Better
2 Better

3 Much Better
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